Thionyl Chloride (SOCl 2 , 1, Figure 1 ) is a colorless to pale yellow liquid, molecular weight 118,97, boiling point at 76 °C, miscible in carbon tetrachloride, benzene and chloroform, density 1.631 g.cm -3 and smell similar to sulfur dioxide (SO 2 ).
1
The chemical structure of thionyl chloride presents an electrophilic center (sulfur atom at sulfoxide) and two leaving groups (chlorine atoms in sulfoxide). These structural features are responsible for the chemical versatility of thionyl chloride, which is applied in several synthetic methodologies to obtain several intermediaries and chemical products in agrochemistry, fine chemistry, and pharmaceuticals.
2,3
The most common uses of 1 in chemistry are: (a) the production of acyl chloride and sulfuryl chloride, 2,3 using the corresponding carboxylic acids and sulphonic acids as a raw material, and (b) the production of alkyl chlorides, using alcohols or thiols (marcaptans). 1, 4, 5 Yet, 1 is also applied in synthesis of sulfur heterocycles, imidoyl chlorides, gem-dichlorides from α-β unsaturated or aromatic aldehydes, in amide dehydration to nitriles and in the synthesis of diaryl sulfones. 2, 3, 5 Thionyl Chloride (1) is also used in thionyl chloridelithium (Li-SOCl 2 ) batteries. In these batteries, the metallic lithium is the anode and the cathode is porous carbon filled with 1. The Li-SOCl 2 batteries presents as advantages long storage periods and a service life longer than 10 years.
6
China and India are the main producers of SOCl 2, with an annual production estimated at 45,000 tons. The production of SOCl 2 has also been suggested through reacting SO 2 , Cl 2 and S 2 Cl 2 or SCl 2 , using activated carbon as catalyst (Scheme 5).
10
Using SO 2 , Cl 2 and different carbon sources (e.g., wood, bone, coal, and sugar), containing activated metals after treatment with hydrochloric acid as a catalyst, 1 can be produced in good yields (Scheme 6).
13
Thionyl Chloride (1) can also be simultaneously produced with phosphoryl chloride (POCl 3 ) by reacting phosphorus trichloride (PCl 3 ) and sulfuryl chloride (SO 2 Cl 2 ). John E. Hill proposed an integrated process that reuses waste from other manufacturing processes and monitors the steps of the industrial production of 1 using colorimeters to optimize production yield and facilitate the separation of the final products, without unused reagents, in a quantitative manner. 
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